Instability of the myofibroblast phenotype in culture.
Myofibroblasts are cells that have features of both smooth muscle cells and fibroblasts. Myofibroblasts from rat granulation tissue were studied using a coordinated biochemical and morphological approach. These myofibroblasts were maintained in culture for more than 17 passages. After establishing that these cells were indeed myofibroblasts by immunohistochemical and ultrastructural criteria, their biochemical parameters and phenotypic stability were studied. Rat dermal fibroblasts grown under similar conditions served as controls. Biochemically, it was found that both cells produced similar types of procollagens, namely collagens I and III, in similar proportions at or near a 1:1 ratio. However, myofibroblasts at early passage produced threefold more procollagens than did fibroblasts at the same stage of passage, while similar quantities were produced in each at late passage. These observations for procollagens were confirmed by separate studies for collagens, as measured by hydroxyproline determinations. Such differences were also reflected ultrastructurally. Secretory vesicles were identified in myofibroblasts at early stage, but not at late stage of passaging. No such vesicles were seen in fibroblasts at any stage of passage. In conclusion, myofibroblasts are active secretory variants of fibroblasts which have an unstable phenotype in culture and become indistinguishable from fibroblasts at late passage.